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CONNECTOR FOR AN EXPANDABLE TUBING STRING 

The invention relates to a connector for use in 
connecting sections of an expandable tubing string, and 
in particular but not exclusively for use in the con- 
nection of sections of an expandable slotted tubing 
(EST) string as utilized in downhole applications in 
oil and gas production operations. 

Expandable slotted tubings are known from Inter- 
national patent application No. PCT/EP 93/014 60. This 
prior art reference discloses a slotted tube which may 
be expanded downhole by running an expansion mandrel 
through the tubing whereby the slots are expanded to 
diamond-shaped apertures. 

When a tubing is expanded it is desirable that this 
can be accomplished by a substantially uniform expan- 
sion force, also at the locations where adjacent tubing 
sections are interconnected. 

It is therefore an object of the present invention 
to provide a connector for an expandable tubing that 
can be expanded smoothly and made up easily without 
requiring welding operations. 

The connector according to the invention thereto 
comprises a plastically expandable sleeve that is in 
use arranged co-axially relative to an end of each of 
the adjacent tubing sections, and means for fastening 
the sleeve to said ends. 

Preferably the outer surface of an end of each of 
the. adjacent tubing sections has been machined away to 
form an annular recess in which the sleeve is located. 
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Alternatively the inner surface of an end of each 
of the adjacent tubing sections has been machined away 
to form an annular recess in which the sleeve is 
located. 

It is preferred that the thickness of the sleeve is 
substantially equal to the depth of the annular recess 
so that a flush-type connection is created. 

It is furthermore preferred that the fastening 
means comprise a series of circumferentially spaced 
screws that pass through holes that are drilled through 
the sleeve and the adjacent wall of ends of the 
adjacent tubing sections. If desired the screws may be 
replaced by rivets or other mechanical fasteners. 

The connector according to the invention is 
particularly attractive for interconnecting sections of 
an expandanble string of oil and/or gas well tubulars 
that may be slotted. If the connector is used for 
interconnecting sections of an expandable slotted 
tubing string then the sleeve is provided with a series 
of staggered substantially longitudinal slots which are 
deformable into diamond-shaped apertures upon expansion 
of the sleeve. 

Further aspects, details, objects and advantages of 
the connector according to the invention will become 
apparent from the accompanying claims, abstract, 
drawings and detailed description with reference to 
the drawings. 

The invention will now be described in more detail 
with reference to the accompanying drawings, in which 

Fig. 1 shows a schematic side view of a plastically 
expandable connector according to the invention which 
surrounds ends of adjacent expandable slotted tubing 
sections; 
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Fig. 2 shows a schematic longitudinal sectional 
view of a flush-type connector according to the 
invention which surrounds ends of adjacent expandable 
tubing sections; and 

Fig. 3 shows a schematic longitudinal sectional 
view of a flush-type connector according to the 
invention which is surrounded by ends of adjacent 
expandable tubing sections. 

Referring now to Fig. i, there is shown a connector 
comprising a plastically deformable slotted sleeve 1 
that co-axially surrounds ends of a pair of adjacent 
slotted tubing sections 2 and 3 . The sleeve 1 and 
tubing sections are each provided with a series of 
staggered and partially overlapping slots 4 that deform 
to substantially diamond shaped apertures (not shown) 
upon expansion of the assembly by e.g. running an 
expansion mandrel (not shown) through the interior of 
the tubing sections 2 and 3. 

One or more series of circumferentially spaced 
Allen-type or other locking screws 5 fasten the sleeve 
1 to each of the tubing sections 2 and 3 such that the 
inner surface of the sleeve 1 engages the outer surface 
of the end of each tubing section 2 and 3 both before, 
during and after the expansion process. The screws 5 
are located in nodes between slots 4. 

Referring now to Fig. 2 there is shown a flush-type 
connector comprising a plastically deformable solid or 
slotted sleeve 6 that surrounds ends 7 of adjacent 
solid or slotted tubing sections 8 and 9, which ends 7 
have been machined away to form an annular recess 10 in 
which the sleeve 6 is located. The thickness of the 
sleeve 6 substantially equals the depth of the recess 
10 to form a flush-type connector. 
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The connector furthermore comprises a series of 
circumferentially spaced Allen-type or other locking 
screws 11 to fasten the sleeve 6 to each of the tubing 
sections 8 and 9 such that the inner surface of the 
sleeve 6 engages the outer surface of the ends 7 of the 
adjacent tubing sections 8 and 9 both before, during 
and after the expansion process. 

Referring now to Figure 3 there is shown a flush- 
type connector comprising a plastically deformable 
solid or slotted sleeve 16 that is surrounded by 
ends 17 of adjacent solid or slotted tubing sections 18 
and 19, respectively, which ends 17 have been machined 
away to form an annular recess 20 in which the 
sleeve 16 is located. The thickness of the sleeve 
substantially equals the depth of the recess 20 to form 
a flush-type connector that smoothly deforms plasti- 
cally together with the ends of the tubing sections 18 
and 19 during the expansion process. 

The connector of Fig. 3 furthermore comprises a 
series of circumferentially spaced Allen-type locking 
screws 21 to fasten the sleeve 16 to each of the tubing 
sections 18 and 19 such that the outer surface of the 
sleeve 16 firmly engages the inner surface of the 
ends 17 of the adjacent tubing sections 8 and 9 both 
before, during and after the expansion process. 
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CLAIM S 



1. A connector for interconnecting adjacent sections 
of a tubing string, the connector comprising a sleeve 
that is in use arranged co-axially relative to an end 
of each of the adjacent tubing sections, and means for 
fastening the sleeve to said ends, characterized in 
that the sleeve is plastically expandable and is 
useable for interconnecting sections of an expandable 
tubing string. 

2. The connector of claim 1, wherein the sleeve is 
designed for interconnecting sections of an expandable 
slotted tubing string and is provided with a series of 
staggered substantially longitudinal slots which are 
deformable into diamond-shaped apertures upon expansion 
of the sleeve. 

3. The connector of claim 1, wherein the sleeve is 
designed for interconnecting sections of an expandable 
string of oil and/or gas well tubnlars. 

4. The connector of claim 1, wherein the outer surface 
of an end of each of the adjacent tubing sections has 
been machined away to form an annular recess in which 
the sleeve is located. 

5. The connector of claim 1, wherein the inner surface 
of an end of each of the adjacent tubing sections has 
been machined away to form an annular recess in which 
the sleeve is located. 

6. The connector of claim 4 or 5, wherein the 
thickness of the sleeve is substantially equal to the 
depth of the annular recess. 
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7. The connector of any preceding claim, wherein the 
fastening means comprise a series of circumf erentially 
spaced screws that pass through holes that are drilled 
through the sleeve and the adjacent wall of ends of the 
adjacent tubing sections. 



WO 98/22690 



PCT/EP97/0667! 




FIG.2 

,8 6 



70^ 7 7 ° jo 



o 

o 



o 

o 



FIG.3 

J3, ^2 J ,/7 f /7 /-2/ x20 



. 



INTERNATIONAL SEARCH REPORT 



A. ClASStfTCATON OF SUBJECT MATTER 

IPC 6 E21B17/08 E21B43/10 E21B43/08 F16L13/14 



Accoittng to International Patent CtaawlicaUon(tPC) or to both tutor* qaaahcaaon and <PC 



>nt« Jonal AppUotkm Mo 

PCT/EP 97/06671 



8. Fit LOS SEARCHED 



IPC 6 E21B F16L 



Documentation & 



a other than rnnlmundoeuni«rttttontotti» •«!•(« that tuefi docunw<«su«MtMd 



mthefteidssaefched 



Electronic data baa* coneuled during the iniomattooti warm (ram* of date bate ■ 



C DOCUMENTS C 0*30 EOT D TO BC RELEVANT 



Category - Citation of document wKh indication, whom appropriate, of the ratovant paaaagee 



Ratevarti to claim No. 



US 3 948 321 A (OWEN) 6 April 1976 
see column 5, line 13 - line 50 
see column 7, line 37 - line 41 



US 5 366 012 A ( L0HBECK ) 22 November 1994 
cited in the application 
see the whole document 

US 3 863 959 A (BLASCHKE) 4 February 1975 
see abstract 

0E 24 34 298 A (HERMANN VON RAUTENKRANZ 
INTERNATIONALE TIEFBOHR KG ITAG) 29 
January 1976 

see page 4, line 9 - page 5, line 6 

-/- 



1,3-6 

2 
2 

1,3-7 
1.3-7 



| X| Furth#f documents are latadlntha contruafjonofbox C. 



|X | P*tm (amy mernoera are Mad in amat 



* Special categonee of dad documents : 

•A» document dattning Mm general etate of the art which b not 
considered to oa of particular relevance 

aaniar document but pubtshed on or after ma rtemabonai 

sang data 

V document which may tvow doubts on prtorty daimfs) or 
*rf*ch to chad to Mtabfeh m« pubUca*oo<** o< .noOw 



later document pubtiohed after the IrtamaOonai fting data 
orprtofrty data and not in conttcl w*h tna application but 



"O* documant referring to an oral dtactesure, i 



*P" documanl ptAfanod prior to the International fling dale but 
later man ma priority data claimed 



e«ad to undaratend the phnck*e or thaory unoanytig « 
mventton 

-X* documanl of particular relevance; the claimed invention 
cannot be considered novel or cannot be oonsJdored to 
Involve an inventive etep whan the document la taken alone 

"V doo*nar* of parttcuter rvtovenco; tna claimed tnvanoon 

cannot ba con**iared to *w*ve an rv*ctVa clap whan t*e 
documant te comfctiod wth one or more ottwtuchdocu- 
ITTr^- * uctl c««T<Hn«tio« ba^ng otxvtous to a pvreon skiSaxJ 
nine an 

"4- document member of me urre patent fam* 



Date ot me actual completion of tuttornstfonei March 



24 March 1998 



Data of maJtng ot me vitematonat eea/cn repon 

30/03/1998 



Name and maieng address of the ISA 

European Patent Office. P.e. Mifi PatentUan 2 
NL • 2290 HV Rtyewia* 
Tat (-31.70) 340-2040. Tjl 31 631 eport. 
Fax (*31-70| 340-3010 



foam PCTTSArflO (saeontf +~mX){±*f itB2) 



Authorized officer 



Sogno, N 



page 1 of 3 



1 



INTERNATIONAL SEARCH REPORT 



intt. .don* Application Ho 

PCT/EP 97/06671 



C<Co*«*Huttofi) DOCUMENTS CONSfOEREO TO BE RELEVANT 



C*«goiy ' Citation of document, wth rtfcaoorvwrwrv 



•ppropitai*. oi tr» r*%vam 



P.X 



WO 95 25239 A (ATLAS COPCO GEOTECHNICAL 
DRILLING AB) 21 September 1995 
see abstract 

US 2 871 034 A (WILTSE) 27 January 1959 
see column 1, line 59 - column 2, line 4 

GB 792 886 A (HUNTSINGER) 2 April 1958 
see page 3, line 116 - line 124; figures 
4.9,11 

US 3 585 803 A (BAROGETTE) 22 June 1971 
see column 2, line 71 - column 3, line 1 

DE 90 13 606 U (BRM GMBH) 31 October 1991 
see the whole document 

FR 1 565 562 A (RABUEL) 2 Nay 1969 

see page 2, left-hand column, line 10 - 

right-hand column, line 4 

OE 41 33 802 C (HAWERKAMP) 22 October 1992 
see the whole document 

WO 93 14284 A (WELANO AB) 22 July 1993 
see page 4 t line 4 - line 6 
see page 5, line 6 - line 21 

OE 295 18 333 U (NOVOPRESS GMBH) 11 
January 1996 

see page 5, line 21 - line 26; figure 2 

EP 0 611 614 A (8 & W FUEL COMPANY) 24 
August 1994 
see abstract 

OE 43 29 442 A (DEUTSCHE ALWA GMBH) 2 
Harch 1995 
see abstract 

WO 96 37680 A (SHELL INTERNATIONALE 
RESEARCH MAATSCHAPPIJ) 28 November 1996 
see example 1 

see page 2, line 23 - line 28 
see page 3, line 19 - line 25 
see page 4 t line 14 - line 17 

WO 96 37681 A (PETROLINE WIRELINE SERVICES 
LIMITED) 28 November 1996 
see the whole document 



1.3-5 

1,3,5,6 
1,3,4,7 

1.3,4.7 

1,3,7 

1.3 

1.3 
1.7 



1-7 



1-7 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 

tnf ormatioA on pttont t amity maottm 



.don*! Application No 

PCT/EP 97/06671 



Patent document 
cited in sea/eft report 



Publication 



Patent larraty 
members) * 



Publication 



US 3948321 A 



US 5366012 A 



US 3863959 A 



DE 2434298 A 



WO 9525239 A 



US 2871034 A 



06-04-76 



22-11-94 



04-02-75 



29-01-76 



21-09-95 



27-01-59 



NONE 



AU 


672008 B 


19-09-96 


AU 


4324593 A 


04-01-94 


CA 


2137565 A 


23-12-93 


DE 69305852 0 


12-12-96 


DE 69305852 T 


22-05-97 


WO 


9325800 A 


23-12-93 


EP 


0643795 A 


22-03-95 


JP 


7507611 T 


24-08-95 


MD 


960219 A 


31-05-97 


NO 


944746 A 


03-02-95 


NZ 


253125 A 


27-02-96 


CH 


558872 A 


14-02-75 


DE 


2210980 A 


23-08-73 


FR 


2175229 A 


19-10-73 


68 


1365657 A 


04-09-74 


JP 48101614 A 


21-12-73 



NONE 



SE 
AU 
AU 
EP 
FI 
NO 
SE 



503459 C 
680753 B 
2089095 
0757768 
963641 
963833 
9400867 



NONE 



17-06-96 

07- 08-97 
03-10-95 
12-02-97 

08- 11-96 
25-10-96 
16-09-95 



GB 792886 


A 




NONE 


US 3585803 


A 


22-06-71 


NONE 


0E 9013606 


U 


31-10-91 


NONE 


FR 1565562 


A 


02-05-69 


NONE 



Fom PC MSA/310 t(MM tontfy annas) 1962) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



M. Maul Ablution No 

PCT/EP 97/06671 



CjConttoutUon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CUnonc* document wth inclc*t»©r.wt>«f» 



•PpnopTuto. of tno rttovn ptaugi t 



flotovart to damn No. 



X.P 



WO 97 41377 A (B.O.KENDLE 
ENGINEER INGLIMITED ) 6 November 1997 
see page 13, Une 6 - line 9; figure 15 
see page 7, line 19 - line 21; figure 6 
see page 10, line 1 - line 3 



1,3-6 



Fo»» PC MSA/31* (contmoien <rt wvrf *w«t)<Ji* I OBJ) 



page 3 of 



3 



INTERNATIONAL SEARCH REPORT 

tnf ctmmiM on patent family mamtoara 



Patent document 
cited «n search report 



Publication 



iUaial AppOcalkan No 

PCT/EP 97/06671 



Patent tamBy 
member(s) 



Piibbcatton 
date 



DE 4133802 C 



22-10-92 



NONE 



WO 9314284 A 



22-07-93 



SE 
AT 



S00185 
154964 
OE 69220677 
0E 69220677 
0624219 
943449 
942659 A,B, 
9200179 A 



EP 
FI 
NO 
SE 



C 
T 
0 
T 
A 
A 



02-05-94 
15-07-97 
07-08-97 
15-01-98 
17-11-94 
20-07-94 
15-07-92 
22-07-93 



0E 29518333 


U 


11-01-96 


NONE 




EP 611614 


A 


24-08-94 


WO 


9419125 A 


01-09-94 


0E 4329442 


A 


02-03-95 


NONE 




WO 9637680 


A 


28-11-96 


AU 


5826596 A 


11-12-96 








AU 


7349396 A 


11-12-96 








EP 


0828918 A 


18-03-98 








EP 


0824628 A 


25-02-98 








WO 


9637681 A 


28-11-96 








NO 


975350 A 


16-01-98 


WO 9637681 


A 


28-11-96 


AU 


5826596 A 


11-12-96 








AU 


7349396 A 


11-12-96 








W0 


9637680 A 


28-11-96 








EP 


0828918 A 


18-03-98 








EP 


0824628 A 


25-02-98 








NO 


975350 A 


16-01-98 


W0 9741377 


A 


06-11-97 


AU 


2647497 A 


19-11-97 



Foan PCTflSA/210 (paw* tamfy tmx) U* I tat) 



page 2 of 2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



